In order to investigate the effect of different sources of energy on intake and nutrient utilization from urea molasses mineral block (UMMB), rumen fermentation pattern and blood biochemical constituents, 18 intact and 9 rumen fistulated male Murrah buffaloes aged about 3 years and average weight 310.8 kg were randomly allocated into three groups of 9 animals in each, thus each group having 6 intact and three rumen fistulated buffaloes. All animals were fed individually for 90 days. All buffaloes were offered wheat straw as basal roughage and urea molasses mineral block for free choice of licking. Three different energy sources viz., barley grain, (group I), maize grain (group II) and jowar green (group III) were offered to meet their nutrient requirement as per Kearl (1982) . At the end of feeding trial, a metabolism trial of 7 days duration was carried out on intact animals to determine the digestibility of nutrients. Rumen fermentation studies were carried out on rumen fistulated animals. After the metabolism trial blood was collected from intact animals to estimate the nitrogen constituents in blood serum of animals fed on different sources of energy. Results revealed no significant difference in the intake of UMMB in three groups. Similarly, the intake of DM (kg), DCP (g) and TDN (kg) per day was similar in three groups statistically. The apparent digestibility of dry matter (DM), organic matter (OM), ether extract (EE) and nitrogen free extract (NFE) was significantly (p<0.05) more in group II than group III, whereas the digestibility of DM, OM and NFE was similar in group I and II. The digestibility of crude fiber (CF) and all the fiber fractions i.e. NDF, ADF, cellulose and hemicellulose was alike in 3 groups. Nitrogen balance (g/d) was significantly (p<0.05) more in group III as compared to group I and II, which were alike statistically, though the N intake (g/d) was similar in 3 groups but N balance (g/d) was significantly (p<0.05) less in group III as compared to other 2 groups. Significantly (p<0.05) higher concentration of total volatile fatty acids (TVFA), total nitrogen (TN) and its fractions were observed in group I and II as compared to group III. There was no effect on rumen pH, rumen volume and digesta flow rate due to different sources of energy in 3 groups. Similarly the blood serum biochemical parameters (NH 3 -N, urea-N and total protein) were statistically identical in 3 groups. (Asian-Aust.
INTRODUCTION
Ruminants in third world countries including India are fed on poor quality crop residues, which are not only deficient in nitrogen, minerals and vitamins, but also have poor digestibility due to the presence of lignin in them (Leng and Preston, 1983; Jayasuriya, 1987; Van Soest, 1994) . Ruminants have the unique ability to convert NPN compounds in their diet to a microbial protein of high biological value. Keeping this fact in mind urea containing blocks known as urea molasses mineral block (UMMB) were developed to supplement the diet of ruminants fed on poor quality roughages (Garg and Gupta, 1992; Mehra et al., 1993; Hosamani et al., 1995; Toppo et al., 1997; Hosamani et al., 1998; Uden, 2000, 2001) . The main problem with the supplementation of block lick is great diurnal variation in its lick by the animals (Leng, 1984; Neric et al., 1985; Singh and Mehra, 1986; Singh and Mehra, 1990; Mehra et al., 1993) . This variation may be due to the composition and degree of hardness of the block (Sudana and Leng, 1980; Leng, 1984; Hande, 1989) . It is not only the texture of the block but also the energy and protein content of the basal diet may also influence the daily block intake (Ali and Mirza, 1986) . Therefore, present investigations were carried out to find the effect of same level of energy supplied through different sources on the UMMB intake, nutrient utilization, rumen fermentation pattern and blood biochemical constituents in adult male Murrah buffaloes fed UMMB along with wheat straw as a basal roughage.
MATERIALS AND METHODS
The study was conducted on 27 male Murrah buffaloes (Bubalus bubalis) of about 3 years of age, weighing about 310 kg, divided randomly into 3 groups of 9 animals in each. Out of these 27 animals, 9 were operated upon to make a permanent rumen fistula. Thus, each group was having 6 intact and 3 rumen fistulated animals. All the animals were offered wheat straw as basal roughage and UMMB for free choice of licking. In addition animals in 3 groups were given barley grain, maize grain and green
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jowar to meet out their energy requirement (Kearl, 1982) . The ingredient composition of UMMB was urea 15%, molasses 45%, mineral mixture 15%, cotton seed meal 10%, common salt 8%, calcite powder 4% and sodium bentonite 3%. During the experimental feeding period the animals were kept in sheds with cement floors and with individual feeding arrangements and during the digestion trial they were kept in metabolic crates. Clean drinking water was offered to all the animals at 9.00 and 15.00 h daily. The animals were weighed at the start and after every fortnight to assess the change in body weight. This feeding practice continued for a period of 40 days, at the end of which a metabolism trial of 7 days duration was conducted on intact animals to know the digestibility of nutrients. During the collection period, feed intake and leftover were measured, samples of feed offered and residues left over were taken in separate polythene bags for each animal daily for chemical analysis. 24 h collection of faeces and urine was recorded at 10.00 h and a suitable aliquot of the thoroughly mixed faecal samples was taken for dry matter (DM) and nitrogen (N) estimation. Similarly, a suitable aliquot of urine was preserved in sulphuric acid for N excretion through urine. For chemical analysis, faecal material was dried at 60°C and ground to pass through a 1 mm screen in a wiley mill and preserved in air tight bottles. Feeds were also processed similarly for analysis. All the intact animals were bled by puncturing the Jugular vein before feeding and watering the animals after metabolism trial, serum was separated and stored frozen till analysis. Strained rumen liquor (SRL) was drawn for three consecutive days before feeding (oh) and at different intervals of time post-prandially (2, 4, 6, 8 h) with the help of metallic probes whose multiple holes were wrapped with nylon cloth and located at four different sites in the rumen after adapting the animals on this diet for 40 days. After 3 days sampling of SRL for rumen fermentation studies, Polyethylene glycol (PEG) 6,000 (60 g in 200 ml water) was infused into the rumen of all the fistulated animals with the help of a hard PVC rubber tubing having a funnel at the outer end and rumen liquor samples were collected at an hourly interval upto 8 h after infusion to determine the rumen fluid volume (Smith and McAllan, 1970) . After measuring pH with a digital pH meter, SRL samples were acidified and frozen for further analysis.
Chemical analysis
Chemical composition of biological samples was determined using methods recommended by Association of Official Analytical Chemists (1985) and cell wall constituents (Van Soest et al., 1991) . Hemicellulose and cellulose were calculated as NDF-ADF and ADF-ADL respectively. Total-N and its fractions in rumen liquor were estimated by micro-kjeldhal technique (AOAC, 1985) and total volatile fatty acids (TVFA) as per the method of Barnett and Reid (1957) . Ammonia-N (NH 3 -N) in rumen liquor and blood serum was estimated (Conway, 1957) . Blood serum urea (Rahmatullah and Boyde, 1980) and total protein (Annino, 1976) were also estimated.
Statistical analysis
The data were subjected to test of significance between the different sources of energy using the analysis of variance technique (Snedecor and Cochran, 1967) and treatment means were compared using Duncan's multiple range test (Steel and Torrie, 1980) .
RESULTS AND DISCUSSION
The intake of urea molasses mineral block was statistically non-significant between groups, however it was increased from group I to III (table 2). It has been reported that the basal diet influenced the block intake, the maximum block intake was observed when animals were fed green fodder (Ali and Mirza, 1986 ) but present results were contrary to this as there was no statistically significant difference in block intake in group III, where the source of energy was green jowar. It may be due to the limited supply of DM through green jowar (990 g/d). The intake of dry matter, digestible crude protein and total digestible nutrients were statistically similar in all the three groups. The digestibility of dry matter and organic matter was significantly (p<0.05) higher in maize fed group than jowar green fed group. The availability of better fermentable energy (starch) from maize grain might have enhanced the digestibility of dry matter and organic matter when compared to green jowar feeding. Similar results have been reported by Kumar et al. (1984) , Pate et al. (1985) and Mehra et al. (1991) . The digestibility of ether extract was significantly (p<0.05) higher in maize grain fed group than barley grain and jowar green fed groups. The higher content of ether extract in maize grain might have digested better in the presence of urea molasses mineral block. Earlier report also indicated that increased level of protein in the diet increased the digestibility of ether extract (Mehra et al., 1991) . The digestibility of nitrogen free extract in maize and barley grain fed groups was significantly (p<0.05) more over jowar green fed group. This is probably due to higher content of easily fermentable starch in maize and barley grains which might have been utilized better by the microbes in the presence of urea in the block. Similar results have been observed earlier (Tiwari, 1988; Mehra et al., 1991) . The digestibility of crude protein, crude fiber and its constituents were non-significantly different between groups. The excretion of N through faeces was statistically alike in 3 groups whereas excretion of N through urine was significantly (p<0.05) more in group III as compared to group I, whereas group I and II, II and III had the similar urinary -N excretion. The nitrogen balance in maize and barley grain fed groups was significantly (p<0.05) improved over jowar green feeding. The easily fermentable source of energy in the form of starch in both the grains fed groups might have enhanced the utilization of urea from UMMB by the microbes in the rumen and in turn helped in the more nitrogen balance in the body (McLaren et al., 1965) . Results of the present study are in accordance with the results of Pathak et al. (1984) and Mehra et al. (1991) in buffalo calves fed on similar diet. Rumen pH and ammonia nitrogen in rumen liquor, rumen fluid volume and its flow rate were slightly higher in green fed group than grains fed groups (table 3) . The difference between groups was statistically non-significant. Slightly higher intake of UMMB and moisture content in green fodder could have increased the rumen pH, NH 3 -N concentration, rumen fluid volume and its flow rate in group III as compared to other 2 groups. Similar results have been reported by Bhatia et al. (1980) . Total and non-protein nitrogen concentration in rumen liquor was significantly (p<0.05) higher in jowar green fed group than both grain fed groups. It could be due to higher intake of UMMB and nitrate-N present in jowar fodder, whereas microbial protein and total volatile fatty acids were significantly (p<0.05) higher in groups fed with grains than green fodder. It clearly indicated that the microbes utilize the NH 3 -N better in the presence of easily fermentable energy present in grains and yield higher microbial protein and energy (TVFA) for the host animal. Similar trend of results have been reported by Leng (1984) , Mangat Ram and Kunju (1986) and Tiwari (1988) . The blood biochemical constituents like serum NH 3 -N, urea and total protein were similar in all the 3 groups and well within the normal physiological range. The serum total protein was slightly higher in grains fed group than green fed group indicating better utilization of UMMB.
It could be concluded that the urea molasses mineral block was utilized better in the presence of cereal grain maize followed by barley and jowar green fodder. 
